Effects of TCDD on Ah receptor, ARNT, EGF, and TGF-alpha expression in embryonic mouse urinary tract.
Prenatal exposure to 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) induces hydronephrosis in C57BL/6N mice. The etiology of this response involves TCDD-induced hyperplasia of ureteric epithelium, which occludes the ureteric lumen, blocking the flow of urine. The present study localizes and examines the effects of TCDD on the expression of the Ah receptor (AhR), the Ah receptor nuclear translocator (ARNT), epidermal growth factor (EGF), and transforming growth factor-alpha (TGF-alpha) in the epithelial cells of the developing urinary tract, particularly the ureteric bud derivatives (ureter and tubules). Pregnant C57BL/6N mice were dosed on gestation day (GD) 10 with either corn oil or TCDD at 12 micrograms/kg; a dose of 24 micrograms/kg is expected to induce 100% hydronephrosis. The metanephric urinary tract is morphologically detectable as early as GD 12; thus, embryos were removed on GD 12, 13, and 14, and the lower dorsal torso was prepared for immunohistochemistry or in situ hybridization. Regardless of treatment, the expression of both AhR and ARNT increased in epithelial cells of the ureter and AhR increased in the metanephric tubules from GD 12-14. In situ hybridization localized the expression of AhR and ARNT mRNAs to these derivatives of the ureteric bud and levels of mRNA increased throughout the developmental period examined. There were no significant effects of TCDD treatment on expression of AhR, while TCDD significantly decreased levels of ARNT in tubules on GD 14. The epithelial cells of the ureter and tubules expressed TGF-alpha and EGF. EGF increased from GD 12 to 13 in the tubules and ureter, but there was no difference from GD 13 to 14. Treatment with TCDD reduced TGF-alpha significantly only in tubules on GD 13. TCDD exposure significantly decreased EGF in ureter and tubule cells on both GD 13 and 14. In summary, the epithelial cells of the embryonic mouse urinary tract expressed AhR, ARNT, EGF, and TGF-alpha in developmentally dependent patterns. These proteins are involved in the regulation of embryonic cell proliferation during normal urinary tract development and are probably involved in the hyperplastic response to TCDD.